In vitro evaluation of degradation and cytotoxicity of a novel composite as a bone substitute.
The purpose of this study was to prepare and evaluate in vitro the feasibility and cytocompatibility of a novel composite (GGT) as a large defect bone substitute. The composite is tricalcium phosphate ceramic particles combined with genipin crosslinked gelatin. After soaking the GGT composites in Ringer solutions at 37 degrees C for 7, 14, 28, 42, 56, and 84 days, the in vitro biologic degradation rate and biocompatibility were determined. Substances released from soaked GGT composites were analyzed with an ultraviolet visible light spectrophotometer. In addition, the solution soaking the GGT was co-cultured with osteoblasts to determine whether or not the released substances from GGT could facilitate the growth of bone cells. After they had been cultured for 2 days, the osteoblasts were tested for differentiation and proliferation by alkaline phosphatase (ALP) activity and a MTT assay. Results indicate that the concentration of the genipin solution is a critical factor in deciding the crosslinking degree of the GGT composite. Complete crosslinking reaction in the GGT composite occurred when 0.5 wt % of genipin had been added. Cytotoxic testing revealed that 80 ppm of the genipin in the culture medium served as the level over which cytotoxicity to osteoblasts could be produced. In addition, we found that gelatin and calcium continuously were released from the GGT composite in the soaking solution, which promoted differentiation and proliferation of the osteoblasts.